Detection of enterovirus D68 (EV-D68) in wastewater samples from the UK between 27 December 2014 and December 2018 showed a marked seasonal distribution with a high 28 proportion of samples containing EV-D68 during periods when identification of this virus in 29 clinical samples was most common. This includes a recent upsurge of EV-D68 detection in 30 respiratory samples from the United Kingdom between August and December 2018 31 associated with cases of acute flaccid myelitis, following similar reports in the USA. 32 Phylogenetic analysis of EV-D68 sewage strains demonstrated that strains belonging to 33 distinct genetic clades followed the same temporal distribution as that observed for EV-D68 34 clinical strains in the UK and that they showed very close genetic relationship with EV-D68 35 strains circulating elsewhere in the world during the same periods. The results demonstrated a 36 clear association between detecting EV-D68 in wastewater and finding it in clinical samples 37
INTRODUCTION 42
Infection with enterovirus D68 (EV-D68) has been associated with severe respiratory disease 43 in humans with increasing evidence of its link to neurological complications causing acute 44 flaccid myelitis (AFM), a polio-like syndrome resulting in long-term or permanent disability distribution (Kramer et al. 2018 ). The first known large outbreak of severe respiratory illness 48 associated with EV-D68 infection occurred in the USA between August and December 2014 49 (Holm-Hansen et al. 2016) . Genetically related EV-D68 strains were also found during the 50 standard protocols (Majumdar et al. 2017) and analysed for the presence of EV-D68 using 76 recently established methods (Majumdar et al. 2018) . Briefly, RT-PCR products containing 77 coding sequences for EV-D68 capsid VP1 protein were generated using a nested PCR 78 protocol. Whole-capsid Pan-Enterovirus RT-PCR products were first synthesized directly 79 from RNA extracted from sewage concentrates and then used as templates for a second PCR 80 reaction targeting the genomic region coding for EV-D68 capsid protein VP1 as described 81 before (Majumdar et al. 2018) . Previously described VP1 EV-D68 universal primers VP1-F 82 (5'-ACCATTTACATGCRGCAGAGG-3') and 485 (5'-ACATCTGAYTGCCARTCYAC-83 3') were used (Imamura et al. 2013 , Oberste et al. 2004 . Additional in-house primers specific 84 for EV-D68 genetic clades (sequences available on request) were utilized and hence 85 sequences from different genogroups were obtained from the same sample in some cases. 86 Purified VP1 PCR products were sequenced by the Sanger method with an ABI Prism 3130 87 genetic analyser. EV-D68 VP1 sequences obtained in this study were compared to EV-D68 88 sequences available in the GenBank database to establish geographical and temporal 89 phylogenetic relationships between them. The Molecular Evolutionary Genetics Analysis 90 (MEGA) software package version 7.0 (Kumar et al., 2016) London and Glasgow during the same calendar week and found a statistically significant 105 association between the probability of finding EV-D68 in sewage and detecting it in clinical 106 samples ( Fig. 1) . A high specificity and positive/negative predictive values for detecting EV-107 D68 in wastewater samples as compared to finding it in clinical cases in Wales were 108 observed but sensitivity for EV-D68 sewage detection was relatively low (62.5 and 40.0% for 109 London and Glasgow, respectively). This is not entirely unexpected as wastewater samples 110 were only collected on a single day monthly and the volume of sewage tested by PCR was 111 low (equivalent to 5ml of raw sewage). Nevertheless, EV-D68 was frequently detected in 112 wastewater samples during reported outbreaks despite the fact that the virus is rarely found in replicate in the gut more commonly than it is thought, perhaps during the initial stages of 117 infection before respiratory symptoms develop and samples are collected for analysis.
118
Although unlikely, the possibility that EV-D68 present in human respiratory fluids could 119 reach the sewage system through washing, showering, etc. cannot be ruled out. France, Germany and Italy (Fig. 2) . In particular, the two sewage strains from December 173 2014 and January 15 were genetically very close to clinical strains KP657742 (NCBI ID) and 174 KP745743 (99.77% and 99.77% VP1 sequence identity, respectively), both found in Germany in October 2014. Sub-clade B3 viruses were detected in clinical and wastewater 176 samples from the UK during the 2015 and 2016 outbreaks. All EV-D68 sewage strains during 177 these two outbreak periods belonged to genetic subclade B3 and showed very close genetic 178 relationship between them and with contemporary clinical strains found globally showing 179 very high VP1 sequence similarity with them ( Fig. 2) ; e.g. with strain LC107892 from Japan 
